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ABSTRACT

Background Resident attrition negatively affects residents and programs. The incidence of attrition in emergency medicine (EM)
and program-specific factors associated with attrition remain unclear.
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Objective We quantified the percentage of EM residencies affected by attrition between 2007 and 2016 and identified program-
specific factors associated with attrition.

Methods We performed a retrospective analysis of data derived from the American Medical Association National Graduate
Medical Education Census. We defined attrition as any postgraduate who left their residency training program prior to completion.
We calculated the percentage of residency programs that experienced attrition and the overall incidence of attrition. We used
Fisher's exact tests, Wilcoxon rank sum tests, and t tests, as well as multivariable logistic regression, to identify program-specific
factors associated with attrition.

Results Between 2007 and 2016, 139 EM residency programs (82%) experienced attrition of at least 1 resident. An average of 23%
of EM training programs experienced attrition annually. The incidence of EM resident attrition averaged 0.85% per year. Program-
specific factors associated with attrition include 4-year residencies (P = .031), programs with medium class size (P =.0003), more
female residents (P = .002), and more female faculty (P =.003). After analysis, only medium class size (compared to small) was
associated with attrition (odds ratio = 4.96, 95% confidence interval 1.65-14.91).

Conclusions Between 2007 and 2016, while the incidence of resident attrition in EM was low (< 1%), the majority of programs
experienced resident attrition. Medium class size (7 to 12 residents) was the only program-specific factor associated with increased
attrition.

Our objectives were to quantify the percentage of
EM residency programs affected by attrition and
identify program-specific factors associated with
attrition.

Introduction

Resident attrition is a well-known issue within
graduate medical education, but it has not been
well-studied. The loss of a resident prior to comple-
tion of training can negatively affect fellow trainees
and program leadership, may hinder future recruit-
ment efforts, and may negatively affect patient
care.'™® There are few studies within emergency
medicine (EM) to shed light on the phenomenon,
especially as it relates to the percentage of residency
programs impacted and program-specific factors that

Methods

We performed a retrospective observational study of
resident attrition in EM by analyzing resident census
data provided by the American Medical Association
National Graduate Medical Education Census.” Data
were generated from a survey of EM program

are associated with resident attrition. The majority of
existing data on residency attrition arises from other
specialties, such as general surgery, obstetrics and
gynecology (OB-GYN), and their surgical subspecial-
ties,>>”*® which focus on attrition rates and resident-
specific factors associated with attrition.

DOI: http://dx.doi.org/10.4300/JGME-D-19-00248.1

Editor’s Note: The online version of this article contains overall
incidence of emergency medicine resident attrition by academic
year and program-specific factors and resident attrition.

directors conducted by the Accreditation Council for
Graduate Medical Education (ACGME) on an annual
basis. We reviewed data for all categorical residents
who entered ACGME-accredited EM programs be-
tween academic years 2007 and 2016.

We defined attrition as any resident at any
postgraduate level who left their EM residency
program for any reason (eg, transferred, withdrew,
dismissed, took a leave of absence, or passed away)
prior to completion of their training. The percentage
of programs with any attrition was calculated as the
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FIGURE 1
Number of Emergency Medicine Programs With Attrition

percentage with at least one resident attrition during a
given academic year. The incidence of attrition for
EM was defined as the proportion of all residents who
left their program in a given year when compared to
the total number of residents in ACGME-accredited
programs for that same year.

A Cochran-Armitage Test for Trend was used to
identify any change in the rate of attrition over the
years in the dataset. Descriptive statistics were
produced for program-specific factors overall, then
separately for programs that experienced any attrition
from 2007 to 2016 and for those that experienced no
attrition. Differences between these groups were
calculated using Fisher’s exact tests, Wilcoxon rank
sum tests, and 2 independent sample # tests. Multi-
variable logistic regression was performed to model
attrition on program length, class size, percentage of
female residents, and percentage of full-time female
faculty, where class sizes were defined as small (< 6
residents), medium (7 to 12 residents), or large (> 13
residents). We used SAS 9.4 (SAS Institute Inc, Cary,
NC) to perform all data analysis and descriptive
statistics.

Our Boston Medical Center Institutional Review
Board approved this study as exempt.

Results

Between 2007 and 2016, 139 EM residency programs
(82%) experienced the loss of at least 1 resident. Of
this cohort, the majority of programs (78%, 108 of
139) experienced a loss of 1 to 3 residents, with few
experiencing additional attrition (FIGURE 1).

An average of 23% (36 of 158) of all programs
experienced attrition each year between 2007 and
2016. We found no positive or negative trend in the
percentage of programs with attrition during our
study period (2-sided P value =.25; TABLE 1).
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What was known and gap

Resident attrition is a recognized problem in graduate
medical education, but how common it is in emergency
medicine or what residency program factors increase its
likelihood is unknown.

What is new

A retrospective analysis of data derived from the American
Medical Association National Graduate Medical Education
Census to find the percentage of residency programs that
experienced program-specific factors associated with attri-
tion.

Limitations
Data are self-reported and may be influenced by recall bias.

Bottom line

Medium class size was the only factor that significantly
increased the likelihood of resident attrition in emergency
medicine programs. Overall, nearly a quarter of EM programs
experienced attrition each year.

The incidence of EM resident attrition across all
ACGME-accredited EM programs was between 0.6%
and 1.1%, with an average rate of 0.85% per year
(provided as online supplemental material). Though
the Cochrane-Armitage Test of Trend demonstrated a
statistically significant decrease in EM resident
attrition over the study period (Z = 2.29, P =.022),
the negative Somers” D value (-0.001) suggests the
change is negligible. FIGURE 2 shows the percentage of
programs that experienced attrition and the percent-
age of residents who left their residency program for
any reason.

Program-specific factors associated with attrition
include 4-year residencies (97% versus 81%, P =
.031), programs with medium or large class size
(average of 7 to 12 or 13 or more residents per year,
respectively; 90% versus 57%; P = .0003), more
female residents (38% versus 32%, P =.002), and
more full-time female faculty (30% versus 23%, P =
.003). A list of factors associated with attrition is
available as online supplemental material. After

TABLE 1
Programs With At Least 1 Resident Attrition by Academic
Year

Academic | Programs .Prograr.n.s 9.5%
Year ") With Attrition, | Confidence
n (%) Interval
2007-2008 146 32 (22) 15.9-29.3
2008-2009 148 38 (26) 19.3-33.3
2009-2010 153 34 (22) 16.3-29.5
2010-2011 155 45 (29) 22.4-36.6
2011-2012 158 43 (27) 20.9-34.7
2012-2013 160 29 (18) 12.9-24.9
2013-2014 163 28 (17) 12.1-23.8
2014-2015 167 33 (20) 14.4-26.5
2015-2016 168 41 (24) 18.5-31.5
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controlling for percentage of female residents and full-
time female faculty, medium class size compared to
small class size was the only remaining factor
significantly associated with increased resident attrition
(odds ratio = 4.96, 95% confidence interval 1.65-
14.91). No other independent variables were signifi-
cantly associated with increased odds of attrition in
multivariable logistic regression analysis (TABLE 2).

We found no statistically significant association
between resident attrition and program location by
census region, urban-rural classification, program
type (community-based versus university-based), av-
erage number of training sites, allopathic versus
osteopathic training, percentage of residents who
are international medical graduates versus US grad-
uates, ratio of full-time to part-time faculty, hours per
week on duty, and allowances for moonlighting or
professional stipends (provided as online supplemen-
tal material).

Discussion

Between 2007 and 2016, 82% of EM residency
programs experienced at least 1 resident attrition. For
the majority the loss was 1 to 3 residents. Approx-
imately a quarter of EM programs had at least 1
resident attrition per year. Our results reveal an
average incidence of resident attrition in EM of
0.85% per year, consistent with other reports.>!® For
comparison, studies have demonstrated an attrition
rate among general surgery residents to be up to
26%.% A resident attrition rate of almost 7% was

reported in the neurological surgery literature,'’

4.2% in OB-GYN,? and 1.1% in ophthalmology.'?
Changes in resident attrition over the study period

appeared negligible, which is surprising given the

large increases in ACGME-accredited EM training

ORIGINAL RESEARCH

TABLE 2
Multivariable Logistic Regression Model of Resident
Attrition

Effect Odds | 95% Confidence
Ratio Limits
Class size: medium versus small | 4.96 1.65 14.91
Class size: large versus small 3.18 0.83 12.17
Average % female residents 1.06 1.00 1.12
Average % female faculty 1.05 1.00 1.10

programs (15%) and trainee positions (10%), and the
over 40% increase in the number of applicants
choosing EM during this period. Despite the low risk
of attrition on an individual resident level (< 1%),
nearly a quarter of EM programs lost a resident from
their program prematurely each year. Through this
lens, one might argue that EM resident attrition is a
significant problem. Furthermore, there is a dearth of
existing literature to guide us on whether a certain
rate of attrition is acceptable or concerning.

With regard to program-specific factors, current
literature is scant. In a 2013 study, Sullivan et al
reported that program location, specifically programs
located outside the South (Northeast, Midwest,
West), was associated with higher attrition.!? In fact,
studies have demonstrated that surgical residencies
based in the Northeast experience higher attrition
than programs in other regions of the country.’>'* In
our analysis of EM, there were no regional differences
in the rate of resident attrition.

Yeo et al reported low attrition rates in surgery for
male interns at small community programs who were
white, non-Hispanic, and married, as well as female
interns training at smaller academic programs.'* In
our study, the only program-specific factor associated
with increased attrition after multivariate analysis
was medium class size (average of 7-12 residents per
year), as compared to small class size.

Recent work demonstrated that female EM resi-
dents had significantly higher attrition rates than their
male colleagues.'® In our study, while having more
female residents or full-time female faculty were
associated with attrition in bivariate analyses, the
statistical significance disappeared in multivariate
analysis.

Four-year program length, compared to 3-year
program length, was associated with EM resident
attrition. In the multivariable logistic regression
analysis, program length was excluded; as there was
only one 4-year program that did not experience
attrition, convergence failure may have affected the
analysis. Previous literature demonstrated that the
majority of attrition occurs early in residency
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training,®®'"!3 thus it is not yet clear that program
length plays a role.

Our study is limited by the self-reported nature of
the data from program directors, who may have been
influenced by recall bias. Additionally, with more
programs receiving accreditation and more data
variables requested by ACGME over the vyears,
different programs submitted varying amounts of
data. Moreover, the seemingly arbitrary cutoffs for
small, medium, and large average class sizes may
affect our findings. Finally, despite the comprehen-
sive nature of our database, the number of EM
residency programs in our cohort is still considered
small in terms of sample size. This limitation is
exacerbated when we attempted to stratify by
attrition status, which limits available statistical
testing and power.

Moving forward, qualitative studies that include
residents who leave programs, as well as those who
considered leaving but did not, may add insights into
strategies to minimize resident attrition.

Conclusions

In this study of attrition from the residency program
perspective between 2007 and 2016, only medium
class size versus small class size showed increased
attrition. Overall, nearly a quarter of EM programs
experienced attrition each year, although the average
attrition rate was less than 1% per year and stable
over the study period.

References

1. Burkhart RA, Tholey RM, Guinto D, Yeo CJ,
Chojnacki KA. Grit: a marker of residents at risk for
attrition? Surgery. 2014;155(6):1014-1022. doi:10.
1016/j.surg.2014.01.015.

2. Longo WE, Seashore J, Duffy A, Udelsman R. Attrition
of categoric general surgery residents: results of a 20-
year audit. Am | Surg. 2009;197(6):774-780. doi:10.
1016/j.amjsurg.2008.06.038.

3. Kennedy KA, Brennan MC, Rayburn WEF, Brotherton
SE. Attrition rates between residents in obstetrics and
gynecology and other clinical specialties, 2000-2009.
J Grad Med Educ. 2013;5(2):267-271. doi:10.4300/
JGME-D-12-00141.1.

4. Andriole DA, Jeffe DB, Hageman HL, Klingensmith
ME, McAlister RP, Whelan AJ. Attrition during
graduate medical education: medical school
perspective. Arch Surg. 2008;143(12):1172-1177.
doi:10.1001/archsurg.143.12.1172.

5. Bauer JM, Holt GE. National orthopedic residency
attrition: who is at risk? J Surg Educ.
2016;73(5):852-857. doi:10.1016/j.jsurg.2016.03.010.

666 Journal of Graduate Medical Education, December 2019

6. Moschos E, Beyer MJ. Resident attrition: is gender a
factor? Am J Obstet Gynecol. 2004;191(2):387-391.
doi:10.1016/j.aj0g.2004.04.017.

7. Gilpin MM. Residency attrition rate in obstetrics and
gynecology: are we losing more postgraduates today?
Am | Obstet Gynecol. 2005;193(5):1804-1806. doi:10.
1016/j.2j0g.2005.07.083.

8. Khoushhal Z, Hussain MA, Greco E, Mamdani M,
Verma S, Rotstein O, et al. Prevalence and causes of
attrition among surgical residents: a systematic review
and meta-analysis. JAMA Surg. 2017;152(3):265-272.
doi:10.1001/jamasurg.2016.4086.

9. Brotherton SE, Etzel SI. Graduate medical education,

2017-2018. JAMA. 2018;320(10):1051-1070. doi:10.

1001/jama.2018.10650.

Lu DW, Hartman ND, Druck J, Mitzman J, Strout TD.

Why residents quit: national rates of and reasons for

10.

attrition among emergency medicine physicians in
training. West | Emerg Med. 2019;20(2):351-356.
do0i:10.5811/westjem.2018.11.40449.

Renfrow JJ, Rodriguez A, Liu A, Pilitsis JG, Samadani
U, Ganju A, et al. Positive trends in neurosurgery
enrollment and attrition: analysis of the 2000-2009

11.

female neurosurgery resident cohort. | Neurosurg.
2016;124(3):834-839. d0i:10.3171/2015.3.
JNS142313.
12. Hatton MP, Loewenstein J. Attrition from
ophthalmology residency programs. Am |
Ophthalmol. 2004;138(5):863-864. doi:10.1016/j.
2j0.2004.06.063.
Sullivan MC, Yeo H, Roman SA, Ciarleglio MM, Cong

X, Bell RH Jr, et al. Surgical residency and attrition:

13.

defining the individual and programmatic factors
predictive of trainee losses. | Am Coll Surg.
2013;216(3):461-471. d0i:10.1016/j.jamcollsurg.2012.
11.008S.

14. Yeo HL, Abelson JS, Mao J, Lewis F, Michelassi F, Bell
R, et al. Who makes it to the end? A novel predictive
model for identifying surgical residents at risk for
attrition. Ann Surg. 2017;266(3):499-507. doi:10.
1097/SLA.0000000000002384.

/\
d \

All authors are with the Department of Emergency Medicine,
Boston Medical Center. Madeline Brockberg, MD, is Resident
Physician; Andrew Mittelman, MD, is Resident Physician;
Julianne Dugas, MPH, is Research Data Analyst; Kerry McCabe,
MD, is Vice Chair of Education; Jordan Spector, MD, MS, is
Residency Program Director; James Liu, MS, is Senior Research
Assistant; and Alexander Y. Sheng, MD, is Associate Residency
Program Director.

Funding: The authors report no external funding source for this
study.

Conflict of interest: The authors declare they have no competing
interests.



This work was previously presented as an oral presentation at the
New England Research Directions, Worcester, Massachusetts,
March 27, 2019; as a poster at the Council of Emergency Medicine
Residency Directors Scientific Assembly, Seattle, Washington,
March 31-April 3, 2019; and as a poster at the Society for
Academic Emergency Medicine Annual Assembly, Las Vegas,
Nevada, May 14-17, 2019.

ORIGINAL RESEARCH

Corresponding author: Madeline Brockberg, MD, Boston Medical
Center, Department of Emergency Medicine, BCD Building,
Ground Floor, 800 Harrison Avenue, Boston, MA 02118,
617.414.4929, fax 617.414.7759, madeline.brockberg@bmc.org

Received April 10, 2019; revisions received August 18, 2019, and
September 27, 2019; accepted October 1, 2019.

Journal of Graduate Medical Education, December 2019 667


mailto:madeline.brockberg@bmc.org

